Age-related changes in the activity of the pyruvate carrier and in the lipid composition in rat-heart mitochondria.
The effect of aging on the activity of the pyruvate translocator and on the lipid composition in rat-heart mitochondria has been investigated. It has been found that the rate of pyruvate transport in mitochondria from aged rats (28 months old) is markedly reduced (38%) as compared with that obtained with mitochondria from young adults rats (4 months old). Kinetic analysis of the pyruvate transport shows that only the Vmax of this process is decreased, while there is no change in the Km values. The age-related decrement in the activity of the pyruvate carrier is not due to a decrease in the transmembrane delta pH value, neither does it depend on a decrease in the total number of the pyruvate carrier molecules, titrated with radioactive alpha-cyanocinnamate. The lower activity of the pyruvate translocator in mitochondria from aged rats is associated to a parallel decrement of the rate of pyruvate-dependent oxygen uptake. There is, however no appreciable difference in either the respiratory control ratios or in the ADP/O ratios between these two types of mitochondrion. The Arrhenius plot characteristics differ for pyruvate transport activity in mitochondria from aged rats as compared with young rats in that the break point of the biphasic plot is shifted to a higher temperature. The heart mitochondrial lipid composition is significantly altered in aged rats. The total cholesterol increases (43%), the phospholipids decrease (15%) and the cholesterol/phospholipid molar ratio increases (68%). Among phospholipids, cardiolipin shows the greatest alteration (28% decrease in aged rats). The lower activity of the pyruvate carrier in mitochondria from aged rats may be ascribed to changes in the lipid domain surrounding the carrier molecule in the membrane.